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FIGURE 1 is a aide view of a bullet nm^-t <v .. 

formulations described herein! P«P*ed from the 

FIgSS? 2 h a SeCti ° nal ^ of the brffct shown in 

I* has been found that for best remit. . • . 
coarse lead powder should 1 be imTizeTfa Z^*™*. 

be retained ^SSSL^ 
such powder would be _ ! ,2? -™nmii of 



urate sa ,«fiw~.-,.. _j_ ?. ^nes. soil do not dismte- are substantkUy fr~^Jfl ^ ^tung Pmas which 

lead parucl« lf y ^ f ^ e°"^n Such 
products by pS Tin s^S^ F ^ D0vin8 «■**» 
30 the fresh!/ SeaS? lead ptw^nl^ 01 . ^ 
manufacture of bullets ^ediaidjr in the 

that the prcfeed Wne f 7' « has been found 

for large to S ^ 35 oil SiS ±™ ^ W A 

has .been reduced. -S^^^-SP*- effectively preserves «mrf a « 



great deal of 

. backofparticIeT^ in]une3 by splash- 

h£wK S bet n l 2 ' 99 ^ 9 l ha8 therein gal- 
have beenmM^^T 1 from kon Particles which 

acter^d by tapped ^^S^-^ 



for tege ^eTto £2. ' ^ 
has been reduced -hEST about upon disintegration 
much Ughu?E'lJtef ' P*. «h«e bullets are 
much S^ta 1 ?? ^ey must be fired at a 
level of dTfcffaS VSLgr 
loud noise level is assoriS^ ™L . u ^ an cx «ssivcly 40 
and this is an ^Stl S^if* T ° f ^ buI,e ^ 
closed shooting^S aWe ^aracterisfc in e n- 



by -g^Kd°iw^^^^ 
powder and 0.75 part by weteht 0 fT?h y ™*t * iron 
Successful gaUer/bulfi ffoel^!!?^- 



Production J ?3& 'Se^eT * 5" 45 ^^J&SS Ef c^^T***^ 

*~ h 60 cap* - a ^ , s« , S 

through a 325 mesh screen. 35% ^ P 333 

* lead project a^no^S ° f 3 00 r Bfaul i5? ~ 'ovulations is .'Tf 1 

taring. These „ n ».T f° , to dangerous back spat- 



by ^ not be characterized 
objects ZTb^nlM n0Ue „ I 5 vel whe n W Other 
lowiSdtecuSon ° ° r WUJ ta obvfons ^ ^ fo" 

beenprepareT^hich c^„ ^T 1 fonnul atioas have 
Poking bullets 



W ^TfattJ f ZS n f r ^t the'ose of 

™ novet formu^uons are - — ^^S^^^^^ 

particles, iron particles S^ftLt of drin almoirother ^ eP 5 ^^- 

have been comS in ^ rta £ ^T'^ 8 rcsin wbich 65 ra ««>n of the epo^ l££? fT 7 ^ in ^^a- 

The buflets prepared frnm ^ Preferred proportions. may be rephced iL ^ F°l bisphenol A 

the strength to wkhs^ff formulati °™ Possess "Sf** bv .o«her cjphenols. eIvcoiTTI^ 
high density and fum^ • ^ *** a rela tively 
the. user. ^S^^Lf^^^ 



« «o objectionable noise l^JTStsT, S. ^ ' " 
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bullets possessing the desired characteristics have been Example 3 

prepared when these compounds have been utilized Formu i at ion: Percent by wt, parts 

instead of epoxy resins in the metal powder formulations. Lcad pow der, Type 40 B, oil-treated, Glidden 

It is necessary that the resin in the final powder mix Co 83 

be in a solid non-tacky form before this mix is introduced 5 Iron p0W der, Ancor 80 17 

into the tabletting machine or caking and sticking of the Estane 574OX2 * 075 

powder mix will occur during this operation Uqmd polyiirc thane obtained from the B. F. Goodrich, 

resins can however be satisfactorily utilized if they are Che *S£i <5m!Sw T it is made with dlnhcazlmethane-p.p'- 

partially polymerized to a solid non-tacky state before this diisocyanate, adipic add and butanedloi-1,4. 

operation. . 10 The Estane was dissolved in 10 cc. of methyl ethyl 

Usually the curing of such thermosetting resins is k eto ne by refluxing on a steam bath. Then 0.024 part 

achieved by using a catalyst or hardener but satisfactory of dfcumyl peroxide and the iron powder were added to 

results have been obtained in the absence of these com- thc aomt ion, and the ketone was driven off on a steam 

pounds. The preferred proportion of thermosetting resin batn . The resulting mix was ground to pass through a 30 

is 0.75 part per 100 parts of metal powders. It has 15 mssh screen. . 

been (found that a proportion as small as 0.10 part will Thea ^ 0 ii_treated lead was added to the iron-resin 

yield bullets; the performance of these bullets however, is miX) ^ ms entire mixture was blended and ground to 

inferior to those of the preferred composition. It has pass trough a 30 mesh screen. Bullets were prepared 

also been found that a proportion as high as 1.0 part will fronl tne mixture in the same manner as in Example 1. 
yield bullets, but these bullets do not possess the desir- 20 

able ballistic characteristics exhibited by those containing Example 4 

the preferred proportion. . Formulation: Percent by wt, parts 

In powder metallurgy, it is conventional to use a lubn- Lefld Type 40 B, oil-treated, Glidden 

cant such as a metallic stearate to cause the powdered Co. 83 

metal to flow and compact satisfactorily. However it has 25 Iron pow der, Ancor 80 I 1 

been found that with the use of oil-treated lead powder, Atlac 382 1 styrene monomer °- 75 

no other lubricant is required to obtain satisfactory flow trademark for polywter resins prepared by 

pro^of 0.01 to 0.5 P L per ,00 part, of paired 30 "J^^STJ^ ^ ^ ^ o£ Mac 382 

He typical preparation, of gallery bullets involving and styrene monomer were stirred together tmtd. clear 

the use eft- Uel formulations are herein desenbed. Jgoyj. * gg Zs 

Example 1 35 added and stirred. The iron powder was added and 

Formulation: Percent by ; wt, parts blend*, £d the tffi 

Lead powder, Type 40 B^d-treated, Ghdden ^ 1M £ iSaslround to P L through 

Co — _ — 17 a 30 mesh screen. , . 

" 0 75 *0 Then the oil-treated lead was added to the iron-resin 

Eponl004* • mix and the entire mixture was blended and ground to 

i Obtained from Hoeganes Sponge .torn ^Corporation through a 30 mesh screen. Bullets were prepared 

«p23S^ "SSrSbii mixture in the same manner as in Example 1. 
Chemical Corporation. 

The iron powder and solid epoxy resin were blended 45 Example 5 

in a double arm type blender for 15 minutes above the Formulation: Percent by wt, parts 

melting point of the resin (95-100° C.). The resulting Lead ^ Xype 40B, oil-treated, 

mix was cooled and crushed in the same blender and then Glidden Co. 83 

ground to pass through a 30 mesh screen. j ron p OW der, Ancor 80 }J 

Then the oil-treated lead was added to the iron-resm 50 piaskon 941 1 0,75 

mix, and the entire mixture was blended and ground to polyester rca in prepared by reaction of a dlol and a 

pass through a 30 mesh screen. The powder mix was dU )asic P W and conning styrene monomer. Obtained 

then compacted into bullets in a rotary tabletting press. from Allied Chemical corporation. 

The bullets were cured for 3 hours at 300" F., tumbled to Xo ^ piaskon 941 was added 2% by weight J^ 0 ? 0 ^ 
remove flash and then loaded in thc usual manner. 65 peroxide with stirring. The iron powder was then added 

F^W, 2 with stirring; and the mixture was allowed to stand at 

Exam P le 2 160 o F £or e ^ hours . At the end of this penod, the 

Formulation: Percent by wt., parts soUd mix MS no^tacky, and it was ground to pass 

Lead powder, Type 40 B, oil-treated, Glidden through a 30 mesh screen. 

Co 83 CO Then the oil-treated lead was added to the iron-resin 

Iron powder, Ancor 80 — 17 m i x and the entire mix was blended and ground to pass 

Epon 828, Shell Chemical Corporation 0.75 through a 30 mesh screen. Bullets were prepared from 

H. liquid ep«»y ^ «35J^ "^SfSSk? tote'Se2cS , £« B the 

. , ,, ,, r x to use in shootmg galleries since the dangerous oaoc spai 

""ros mature white in a liquid form, was stirred with tering of particles has been eliminated Furthermore the 

Uie iron powder™ Teft at room temperature for a use of the* bullet, is not accompamed by an objecuon- 

period of about twenty-four hours at which point the solid able noise level. 

T^ZuZT^^l^^^ ?? forS^suitable for preparing a disintegrat- 

£ °S^ ofeeaL Sd ^ added to the iron-resin ing gallery buUet by powder metallurgy techniques com- 

*L mixture was blended and eround to prising a mixture of 70-83 parts by weight of lead pow- 

S SIS TSSZZ «£ prepared der the surface of which 

from this mixture in the same manner as in Example 1. 75 and ox.dat.on products, 30-17 parts by weight of iron 



S CT ^ Part * of a thermosetting 
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pming a mixture erf SfSJL? toebnuuei com- 

we^ -iE^&TOoT havin8 a moIecular 

10 the sm^^f w^Vi-^- T, of lead Powder 
and 0.1 to hO^Ty leS ofTtf ° f ^ npOT ^- 

powder would vas^frTsf%J? % * ^ *Wl7pa^ X "wffi °i 



2. The formulation of claim 1 whemin c *u ~ • . 

and a polyuretlune iw£ 8 of a P°'yester resin 

Prising a Lcture 0/ me ^Sy techniques com- 



epoxy resin having mo£^ f ^V"" * 80 
to 8,000. mraeenjar weight from about 600 

^I'T^ZZ^J ^» said ^ is 
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2,105,528 
2,133,761 
2,315,853 
2^95,090 
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